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12 ANSWER 1 OF 6 US PAT FULL 

AB Nucleic acids encoding eleven different proteins of granulocytic 

erhlichia (GE) , a tick-borne intracellular bacteria, have been isolated 
and sequenced completely. These DNAs were isolated as, immunoreactive 
clones from a Lambda Zap II genomic library of GE DNA purified from 
infected HL60 ceils. Three of the clones, E8, E80, and E46, contain open 
reading frames for four highly homologous proteins which appear to be 
part of a multigene family resembling the MSP-2 gene family of Anaplasma 
, marginale. One clone, B3, contained a gene encoding the heat shock 70 

protein. The other clones (W20, E74, and E82) contain open reading 
frames for proteins which have some homology to other bacterial proteins 
present in the nucleotide and protein databases. These and other GE 
antigens identified by immunoscreening of the genomic library are 
potentially useful as diagnostic reagents and vaccine candidates for GE. 

AN 2001:184841 USPATFULL 

TI Nucleic acids, proteins, and methods of use of granulocytic 

ehrlichia 

IN Murphy, Cheryl, Hopkinton, MA, United States 

Storey, James, Linwood, MA, United States 

Beltz, Gerald A., Lexington, MA, United States 

Coughlin, Richard T., Leicester, MA, United States 
PA Aquila Biopharmaceuticals Inc., Framingham, MA, United States (U.S. 

corporation) 
PI US 6306394 Bl 20011023 

AI US 1998-66047 19980424 (9) 

PRAI US 1997-44869P 19970425 (60) 

DT Utility 
FS GRANTED 

EXNAM Primary Examiner: Swart, Rodney P. 
LREP Pennie & Edmonds LLP 
CLMN Number of Claims: 9 
ECL Exemplary Claim: 1 

DRWN 67 Drawing Figure (s); 63 Drawing Page(s) 
LN.CNT 2116 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
L12 ANSWER 2 OF 6 USPATFULL 

AB The present invention relates, in general, to granulocytic 

Ehrlichia. In particular, the present invention relates to a 
human promyelocytic leukemia cell line infected with granulocytic 
Ehrlichia, a method of continually growing granulocytic 
Ehrlichia, vaccines comprising granulocytic Ehrlichia 
or granulocytic Ehrlichia antigens, methods of preventing 
ehrlichiosis in an animal, antibodies to granulocytic 
Ehrlichia, and methods for identifying granulocytic 
Ehrlichia in an animal. 

AN 2001:147456 USPATFULL 

TI Cell lines infected with granulocytic ehrlichia, vaccines, 

diagnostics and methods 
IN Coughlin, Richard T., Leicester, MA, United States 

Gingrich-Baker, Cindy, Boylston, MA, United States 
PA Aquila Biopharmaceuticals, Inc., Framingham, MA, United States (U.S. 

corporation) 
PI US 6284238 Bl 20010904 

AI US 1995-470358 19950606 (8) 

DT Utility 
FS GRANTED 

EXNAM Primary Examiner: Swart z, Rodney P. 
LREP Pennie & Edmonds LLP 
CLMN Number of Claims: 6 
ECL Exemplary Claim: 1 

DRWN 4 Drawing Figure (s); 3 Drawing Page(s) 
LN.CNT 902 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 



L12 ANSWER 3 OF 6 USPATFULL 

AB The present invention relates, in general, to granulocytic 

ehrlichia (GE) proteins. In particular, the present invention 
relates to nucleic acid molecules coding for GE S2, S7, S22, S23, 06. 1, 
06.2, Sll, E8, E46#l, and E46#2 proteins; purified GE S2, S7, S22, S23, 
06.1, 06.2, Sll, E8, E46#l, and E46#2 proteins and polypeptides; 
recombinant nucleic acid molecules; cells containing the recombinant 
nucleic acid molecules; antibodies having binding affinity 
specifically to GE S2, S7, S22, S23, 06.1, 06.2, Sll, E8, E46#l, and 
E4 6#2 proteins and polypeptides; hybridomas containing the 
antibodies; nucleic acid probes for the detection of 

nucleic acids encoding GE S2, S7, S22, S23, 06.1, 06.2, Sll, E8, E46#l, 
and E4 6#2 proteins; a method of detecting nucleic acids encoding GE S2, 
S7, S22, S23, 06.1, 06.2, Sll, E8, E46#l, and E46#2 proteins or 
polypeptides in a sample; kits containing nucleic acid probes or 
antibodies; bioassays using the nucleic acid sequence, protein 
or antibodies of this invention to diagnose, assess, or 
prognose a mammal afflicted with ehrlichiosis; therapeutic uses, 
specifically vaccines comprising S2, S7, S22, S23, 06.1, 06.2, Sll, E8, 
E46#l, and E46#2 proteins or polypeptides or nucleic acids; and methods 
of preventing or inhibiting ehrlichiosis in an animal. 
AN 2001:40466 USPATFULL 

TI Oharacterization of granulocytic ehrlichia and methods of use 

IN Murphy, Oheryl, Hopkinton, MA, United States 

Storey, James, Linwood, MA, United States 

Beltz, Gerald A., Lexington, MA, United States 

Ooughlin, Richard T., Leicester, MA, United States 
PA Aquila Biopharmaceuticals , Inc., Framingham, MA, United States (U.S. 

corporation) 
PI US 6204252 Bl 20010320 

AI US 1998-66046 19980424 (9) 

PRAI US 1997-44933P 19970425 (60) 

DT Utility 
FS Granted 

EXNAM Primary Examiner: Swart, Rodney P. 
LREP Hale and Dorr LLP 
OLMN Number of Olaims : 23 
EOL Exemplary Olaim: 1 

DRWN 82 Drawing Figure(s); 72 Drawing Page(s) 
LN.ONT 2806 

OAS INDEXING IS AVAILABLE FOR THIS PATENT. 
L12 ANSWER 4 OF 6 USPATFULL 

AB The present invention relates, in general, to granulocytic 

Ehrlichia. In particular, the present invention relates to a 

cell line selected from the group consisting of a promyelocytic leukemia 

cell line, an acute myelogenous leukemia cell line, a histiocytic 

lymphoma cell line, a monocyte macrophage-like cell line, an acute 

monocytic leukemia cell line, and an embryonic lung cell line wherein 

the cell line is infected with granulocytic Ehrlichia, a 

method of continually growing granulocytic Ehrlichia, vaccines 

comprising granulocytic Ehrlichia or granulocytic 

Ehrlichia antigens, methods of preventing ehrlichiosis in an 

animal, antibodies to granulocytic Ehrlichia, and 

methods for identifying granulocytic Ehrlichia in an animal. 

AN 1999:137009 USPATFULL 

TI Oeil lines infected with granulocytic ehrlichia, vaccines, 

diagnostics and methods 
IN Ooughlin, Richard T7, Leicester, MA, United States 

Gingrich-Baker, Oindy, Boylston, MA, United States 
PA Aquila Biopharmaceuticals, Inc., Framingham, MA, United States (U.S. 

corporation) 
PI US 5976860 19991102 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
L12 ANSWER 5 OF 6 USPATFULL 

AB A new isolate of Ehrlichia species has been obtained from a 

patient suffering from ehrlichiosis. The new isolate has been found to 

be similar, but distinctly different from E. canis. A 

diagnostic kit and methods for diagnosing ehrlichiosis 

in humans and for screening drugs toxic to the new isolate have been 

described. 

AN 1998:91807 USPATFULL 

TI Identification of a new Ehrlichia species from a patient 

suffering from Ehrlichiosis 
IN Dawson, Jacqueline E., Atlanta, GA, United States 

Anderson, Burt, Tucker, GA, United States 
PA The United States of America as represented by the Department of Health 

and Human Services, Washington, DC, United States (U.S. government) 
PI US 5789176 19980804 

AI US 1997-943464 19971003 (8) 

RLI Continuation of Ser. No. US 1995-394464, filed on 27 Feb 1995, now 

abandoned which is a division of Ser. No. US 1993-147891, filed on 5 Nov 
1993, now patented, Pat. No. US 5413931 which is a continuation of Ser. 
No. US 1991-687526, filed on 18 Apr 1991, now abandoned 

DT Utility 

FS Granted 

EXNAM Primary Examiner: Elliott, George C; Assistant Examiner: Schwartzman, 
Robert A. 

LREP Fitch, Even, Tabin & Flannery 
CLMN Number of Claims: 10 
ECL Exemplary Claim: 1 

DRWN 2 Drawing Figure (s); 2 Drawing Page(s) 
LN.CNT 4 93 

L12 ANSWER 6 OF 6 USPATFULL 

AB A new isolate of Ehrlichia species has been obtained from a 

patient suffering from ehrlichiosis. The new isolate has been found to 
be similar, but distinctly different from E. canis. The new 
isolate is E. chaff eensis and is contained in a cell line of canine 
macrophage cells on deposit with the American Type Culture Collection 
under accession number CRL 1067 9. The new isolate must be contained in a 
cell line in order to remain viable but may be isolated from the cell 
line. However, the isolate will not remain viable outside of the cell 
line. A diagnostic kit and methods for diagnosing 

ehrlichiosis in humans and for screening drugs toxic to the new isolate 
have also been desclosed. 
AN 95:4 08 69 USPATFULL 

TI Ehrlichia species from a patient suffering from ehrlichiosis 

IN Dawson, Jacqueline E., Atlanta, GA, United States 

Anderson, Burt, Tucker, GA, United States 
PA United States of America, Washington, DC, United States (U.S. 

government ) 
PI US 5413931 19950509 

AI US 1993-147891 19931105 (8) 

RLI Continuation of Ser. No. US 1991-687526, filed on 18 Apr 1991, now 



• 



abandoned 
DT Utility 
FS Granted 

EXNAM Primary Examiner: Robinson, Douglas W. ; Assistant Examiner: Ware, 

Deborah K. 
LREP Needle & Rosenberg 
CLMN Number of Claims: 4 
ECL Exemplary Claim: 1 

DRWN 2 Drawing Figure (s); 2 Drawing Page(s) 
LN.CNT 37 6 
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L13 ANSWER 1 OF 6 USPATFULL 

AB Nucleic acids encoding eleven different proteins of granulocytic 

erhlichia (GE) , a tick-borne intracellular bacteria, have been isolated 
and sequenced completely. These DNAs were isolated as immunoreactive 
clones from a Lambda Zap II genomic library of GE DNA purified from 
infected HL60 cells. Three of the clones, E8, E80, and E4 6, contain open 
reading frames for four highly homologous proteins which appear to be 
part of a multigene family resembling the MSP-2 gene family of Anaplasma 
marginale. One clone, B3, contained a gene encoding the heat shock 70 
protein. The other clones (W20, E74, and E82) contain open reading 
frames for proteins which have some homology to other bacterial proteins 
present in the nucleotide and protein databases. These and other GE 
antigens identified by immunoscreening of the genomic library are 
potentially useful as diagnostic reagents and vaccine candidates for GE. 

AN 2001:184841 USPATFULL 

TI Nucleic acids, proteins, and methods of use of granulocytic 

ehrlichia 

IN Murphy, Cheryl, Hopkinton, MA, United States 

Storey, James, Linwood, MA, United States 

Beltz, Gerald A., Lexington, MA, United States 

Coughlin, Richard T., Leicester, MA, United States 
PA Aquila Biopharmaceuticals Inc., Framingham, MA, United States (U.S. 

corporation) 
PI US 6306394 Bl 20011023 

AI US 1998-66047 19980424 (9) 

PRAI US 1997-44869P 19970425 (60) 

DT Utility 
FS GRANTED 

EXNAM Primary Examiner: Swart, Rodney P. 
LREP Pennie & Edmonds LLP 
CLMN Number of Claims: 9 
ECL Exemplary Claim: 1 

DRWN 67 Drawing Figure (s); 63 Drawing Page(s) 
LN.CNT 2116 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
L13 ANSWER 2 OF 6 USPATFULL 

AB The present invention relates, in general, to granulocytic 

Ehrlichia. In particular, the present invention relates to a 
human promyelocytic leukemia cell line infected with granulocytic 
Ehrlichia, a method of continually growing granulocytic 
Ehrlichia, vaccines comprising granulocytic Ehrlichia 
or granulocytic Ehrlichia antigens, methods of preventing 
ehrlichiosis in an animal, antibodies to granulocytic 
Ehrlichia, and methods for identifying granulocytic 
Ehrlichia in an animal . 

AN 2001:147456 USPATFULL 

TI Cell lines infected with granulocytic ehrlichia, vaccines, 

diagnostics and methods 
IN Coughlin, Richard T., Leicester, MA, United States 

Gingrich-Baker, Cindy, Boylston, MA, United States 
PA Aquila Biopharmaceuticals, Inc., Framingham, MA, United States (U.S. 

corporation) 
PI US 6284238 Bl 20010904 

AI US 1995-470358 19950606 (8) 

DT Utility 
FS GRANTED 

EXNAM Primary Examiner: Swart z, Rodney P. 
LREP Pennie & Edmonds LLP 
CLMN Number of Claims: 6 
ECL Exemplary Claim: 1 

DRWN 4 Drawing Figure (s); 3 Drawing Page{s) 
LN.CNT 902 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 




L13 ANSWER 3 OF 6 USPATFULL 

AB The present invention relates, in general, to granulocytic 

ehrlichia (GE) proteins. In particular, the present invention 
relates to nucleic acid molecules coding for GE S2, S7, S22, S23, C6.1, 
C6.2, Sll, E8, E46#l, and E46#2 proteins; purified GE S2, S7, S22, S23, 
C6.1, 06. 2, Sll, E8, E46#l, and E46#2 proteins and polypeptides; 
recombinant nucleic acid molecules; cells containing the recombinant 
nucleic acid molecules; antibodies having binding affinity 
specifically to GE S2, S7, S22, 823, 06.1, 06.2, Sll, E8, E46#l, and 
E4 6#2 proteins and polypeptides; hybridomas containing the 
antibodies; nucleic acid probes for the detection of 

nucleic acids encoding GE S2, S7, S22, S23, 06.1, 06.2, Sll, E8, E46#l, 
and E46#2 proteins; a method of detecting nucleic acids encoding GE S2, 
S7, S22, S23, 06.1, 06.2, Sll, E8, E46#l, and E46#2 proteins or 
polypeptides in a sample; kits containing nucleic acid probes or 
antibodies; bioassays using the nucleic acid sequence, protein 
or antibodies of this invention to diagnose, assess, or 
prognose a mammal afflicted with ehrlichiosis; therapeutic uses, 
specifically vaccines comprising S2, S7, S22, 823, 06.1, 06.2, Sll, E8, 
E46#l, and E46#2 proteins or polypeptides or nucleic acids; and methods 
of preventing or inhibiting ehrlichiosis in an animal. 
AN 2001:40466 USPATFULL 

TI Oharacterization of granulocytic ehrlichia and methods of use 

IN Murphy, Oheryl, Hopkinton, MA, United States 

Storey, James, Linwood, MA, United States 

Beltz, Gerald A., Lexington, MA, United States 

Ooughlin, Richard T., Leicester, MA, United States 
PA Aquila Biopharmaceuticals , Inc., Framingham, MA, United States (U.S. 

corporation) 
PI US 6204252 Bl 20010320 

AI US 1998-66046 19980424 (9) 

PRAI US 1997-44933P 19970425 (60) 

DT Utility 
FS Granted 

EXNAM Primary Examiner: Swart, Rodney P. 
LREP Hale and Dorr LLP 
OLMN Number of Olaims : 23 
EOL Exemplary Olaim: 1 

DRWN 82 Drawing Figure(s); 72 Drawing Page(s) 
LN.ONT 2806 

OAS INDEXING IS AVAILABLE FOR THIS PATENT. 
L13 ANSWER 4 OF 6 USPATFULL 

AB The present invention relates, in general, to granulocytic 

Ehrlichia. In particular, the present invention relates to a 

cell line selected from the group consisting of a promyelocytic leukemia 

cell line, an acute myelogenous leukemia cell line, a histiocytic 

lymphoma cell line, a monocyte macrophage-like cell line, an acute 

monocytic leukemia cell line, and an embryonic lung cell line wherein 

the cell line is infected with granulocytic Ehrlichia, a 

method of continually growing granulocytic Ehrlichia, vaccines 

comprising granulocytic Ehrlichia or granulocytic 

Ehrlichia antigens, methods of preventing ehrlichiosis in an 

animal, antibodies to granulocytic Ehrlichia, and 

methods for identifying granulocytic Ehrlichia in an animal. 

AN 1999:137009 USPATFULL 

TI Oell lines infected with granulocytic ehrlichia, vaccines, 

diagnostics and methods 
IN Ooughlin, Richard T., Leicester, MA, United States 

Gingrich-Baker, Oindy, Boylston, MA, United States 
PA Aquila Biopharmaceuticals, Inc., Framingham, MA, United States (U.S. 

corporation) 
PI US 5976860 19991102 



AI US 1996-613415 19960311 (8) 

RLI Continuation-in-part of Ser. No. US 1995-470358, filed on 6 Jun 1995 
DT Utility 
FS Granted 

EXNAM Primary Examiner: Housel, James C; Assistant Examiner: Swartz, Rodney 
P. 

LREP Hale and Dorr LLP 
CLMN Number of Claims: 34 
ECL Exemplary Claim: 1 

DRWN 4 Drawing Figure (s); 3 Drawing Page(s) 
LN.CNT 1235 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
LI 3 ANSWER 5 OF 6 US PAT FULL 

AB A new isolate of Ehrlichia species has been obtained from a 

patient suffering from ehrlichiosis. The new isolate has been found to 

be similar, but distinctly different from E. canis. A 

diagnostic kit and methods for diagnosing ehrlichiosis 

in humans and for screening drugs toxic to the new isolate have been 

described. 

AN 1998:91807 USPATFULL 

TI Identification of a new Ehrlichia species from a patient 

suffering from Ehrlichiosis 
IN Dawson, Jacqueline E., Atlanta, GA, United States 

Anderson, Burt, Tucker, GA, United States 
PA The United States of America as represented by the Department of Health 

and Human Services, Washington, DC, United States {U.S. government) 
PI US 5789176 19980804 

AI US 1997-943464 19971003 (8) 

RLI Continuation of Ser. No. US 1995-394464, filed on 27 Feb 1995, now 

abandoned which is a division of Ser. No. US 1993-147891, filed on 5 Nov 
1993, now patented, Pat. No. US 5413931 which is a continuation of Ser. 
No. US 1991-687526, filed on 18 Apr 1991, now abandoned 

DT Utility 

FS Granted 

EXN7VM Primary Examiner: Elliott, George C; Assistant Examiner: Schwartzman, 
Robert A. 

LREP Fitch, Even, Tabin & Flannery 
CLMN Number of Claims: 10 
ECL Exemplary Claim: 1 

DRWN 2 Drawing Figure (s); 2 Drawing Page(s) 
LN.CNT 4 93 

LI 3 ANSWER 6 OF 6 USPATFULL 

AB A new isolate of Ehrlichia species has been obtained from a 

patient suffering from ehrlichiosis. The new isolate has been found to 
be similar, but distinctly different from E. canis. The new 
isolate is E. chaff eensis and is contained in a cell line of 
canine macrophage cells on deposit with the American Type Culture 
Collection under accession number CRL 10679. The new isolate must be 
contained in a cell line in order to remain viable but may be isolated 
from the cell line. However, the isolate will not remain viable outside 
of the cell line. A diagnostic kit and methods for 

diagnosing ehrlichiosis in humans and for screening drugs toxic to the 
new isolate have also been desclosed. 
AN 95:40869 USPATFULL 

TI Ehrlichia species from a patient suffering from ehrlichiosis 

IN Dawson, Jacqueline E., Atlanta, GA, United States 

Anderson, Burt, Tucker, GA, United States 
PA United States of America, Washington, DC, United States (U.S. 

government) 
PI US 5413931 19950509 

AI US 1993-147891 19931105 (8) 

RLI Continuation of Ser. No. US 1991-687526, filed on 18 Apr 1991, now 



abandoned 
DT Utility 
FS Granted 

EXNAM Primary Examiner: Robinson, Douglas W.; Assistant Examiner: Ware, 

Deborah K. 
LREP Needle & Rosenberg 
CLMN Number of Claims: 4 
ECL Exemplary Claim: 1 

DRWN 2 Drawing Figure (s); 2 Drawing Page(s) 
LN.CNT 37 6 



3 ANSWER 1 OF 20 BIOSIS COPYRIGHT 2002 BIOLOGICAL ABSTRACTS INC. 

AB Herein we report on the first confirmed pediatric case of acute human 

granulocytic ehrlichiosis in Europe. Presentation in this 11-year-old girl 
was comparable to clinical findings seen in adult European patients with 
human granulocytic ehrlichiosis; i.e., she had self-limited febrile 
illness with leukopenia, thrombocytopenia, and elevated serum C-reactive 
protein concentration. It is of interest that the patient not only had a 
fourfold change in antibody titer to Ehrlichia 
phagocytophila but also developed antibodies to 
Ehrlichia chaffeensis and that her PCR test result was 
positive on the third as well as on the 22nd day after the onset of 
illness, that is, 16 days after spontaneous defervescence. 

AN 2002:133478 BIOSIS 

DN PREV200200133478 

TI First European pediatric case of human granulocytic ehrlichiosis. 
AU Arnez, Maja (1) ; Petrovec, Miroslav; Lotric-Furlan, Stanka; Zupanc, 

Tat j ana Avsic; Strle, Franc 
CS (1) Department of Infectious Diseases, University Medical Center, Japljeva 

2, 1525, Ljubljana: ma j a . arnez@kcl j . si Slovenia 
SO Journal of Clinical Microbiology, (December, 2001) Vol. 39, No, 12, pp. 

4591-4592. print. 

ISSN: 0095-1137. 
DT Article 
LA English 

L23 ANSWER 2 OF 20 BIOSIS COPYRIGHT 2002 BIOLOGICAL ABSTRACTS INC. 

AB Four white-tailed deer {Odocoileus virginianus) were inoculated 

intravenously with a deer-origin isolate (15B-WTD-GA) of Ehrlichia 
chaffeensis. The course of infection was monitored using indirect 
fluorescent antibody (IFA), polymerase chain reaction (PCR), and 
culture over a 9 m period. All deer became rickettsemic within 24 days 
post inoculation (DPI), and all developed antibody titers >1 : 64 
to E. chaffeensis by 17 DPI. Titers in all deer fell below 1:64 
during 87 to 143 DPI. One deer exhibited a second period of seropositivity 
(peak titer of 1:256) from 207 to 271 DPI but was culture and PCR negative 
during this period. Rickettsemia was confirmed by reisolation of E. 
chaffeensis as late as 73 to 108 DPI in three deer. Positive PCR 
results were obtained from femur bone marrow of one deer and from rumenal 
lymph node of another deer at 278 DPI. None of the deer developed clinical 
signs, hematologic abnormalities, or gross or microscopic lesions 
attributable to E. chaffeensis. Two uninoculated control deer 
were negative on all tests through 90 DPI at which time they were removed 
from the study. Herein we confirm that white-tailed deer become 
persistently infected with E. chaffeensis, have initial 

rickettsemias of several weeks duration and may experience recrudescence 
of rickettsemia, which reaffirm the importance of deer in the epidemiology 
of E. chaffeensis. 
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AB Ehrlichia canis causes a potentially fatal rickettsial disease 



f 



of dogs that requires rapid and accurate diagnosis in order to initiate 
appropriate therapy leading to a favorable prognosis. We recently reported 
the cloning of two immunoreactive E. canis proteins, P28 and P140, that 
were applicable for serodiagnosis of the disease. In the present study we 
cloned a new immunoreactive E. canis surface protein gene of 1,170 bp, 
which encodes a protein with a predicted molecular mass of 42.6 kDa (P43) . 
The P4 3 gene was not detected in E.' chaff eensis DNA by Southern 
blot, and antisera against recombinant P43 (rP43) did not react with E. 
chaffeensis as detected by indirect fluorescent antibody 
(IFA) assay. Forty-two dogs exhibiting signs and/or hematologic 
abnormalities associated with canine ehrlichiosis were tested by IFA assay 
and by recombinant Western immunoblot. Among the 22 samples that were IFA 
positive for E. canis, 100% reacted with rP43, 96% reacted with rP28, and 
96% reacted with rP140. The specificity of the recombinant proteins 
compared to the IFAs was 96% for rP28, 88% for P43 and 63% for P140. The 
results of this study demonstrate that the rP43 and rP28 are sensitive and 
reliable serodiagnostic antigens for E. canis infections. 
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AB Ehrlichia chaffeensis was sought among patients with a 

history of tick exposure and fever, and the accuracy of other diagnostic 

tests was compared with that of primary isolation. Among the 38 patients 

enrolled, E. chaffeensis was isolated from the blood of 7 (18%) 

and from cerebrospinal fluid specimens of 2 of these 7. All 7 patients 

also were positive by polymerase chain reaction (PGR) of blood, and 6 

patients developed diagnostic titers of antibody to E. 

chaffeensis. The isolates were characterized by molecular analysis 

of the 16S rRNA gene, the 120-kDa protein gene, and the variable-length 

PGR target (VLPT) of E. chaffeensis. On the basis of the 120-kDa 

and VLPT genotypes, the cerebrospinal fluid and blood isolates from the 

same patients were identical. This study demonstrates that both PGR and 

culture of blood for E. chaffeensis have high diagnostic yields. 

More frequent isolation of E. chaffeensis from patients with 

infection should further our understanding of the pathogenesis of this 

infection . 
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AB Background: Little is known about the seroprevalence of ehrlichiosis in 

adults and much less about the same in children. Methods: One hundred and 
forty-three healthy children and young adults (6-24 years of age, male to 
female ratio, 1:1) were assessed for the presence of antibodies 
to the agents of human granulocytic ehrlichiosis (HGE) , human monocytic 
ehrlichiosis (HME) , Borrelia burgdorferi sensu stricto (BB) , and 
tick-borne encephalitis (TBE) virus in Slovenia, where tick-related 
infections are endemic. Antibodies to HGE and HME agents were 
assayed by indirect immunofluorescence, and antibodies to BB and 
TBE by enzyme-linked immunosorbent assay. A questionnaire about tick 
exposure was answered by all subjects. In the event of a positive result, 
a detailed interview was conducted. Results: Of 143 study subjects, 22 
(15.4%) had detectable antibodies to HGE agent, 22 (15.4%) were 
positive to BB, 18 (12.6%) were positive to TBE virus (12 of these were 
vaccinated) and 4 (2.8%) were positive to the HME agent. The history of 
persons seropositive to an HGE agent had been uneventful. Conclusions: Our 
study documents a high seroprevalence of HGE in children and young adults 
in Slovenia, similar to the seroprevalence of LB and higher than that of 
TBE and HME. Although the majority of these infections are probably 
asymptomatic or mild, active surveillance for acute HGE infections in 
children in areas endemic for tick-related infections is necessary. 
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AB Antibodies reactive with Ehrlichia chaffeensis 

were detected in raccoon (Procyon lotor) serum samples by using an 
indirect immunofluorescence assay. Samples from 411 raccoons trapped in 
the southeastern United States from 1977 to 1999 were tested. 
Serologically reactive samples with reciprocal titers of greater than or 
equal to 16 were detected from 83 raccoons (20%) from 13 of 16 counties in 
eight states, indicating that raccoons are commonly exposed to E. 
chaffeensis. Samples collected as early as 1977 were positive. A 
polymerase chain reaction assay specific for E. chaffeensis 
failed to detect the presence of ehrlichial DNA in serum samples from 20 
representative seroreactive raccoons. Because of serologic 
cross-reactivity among antigens derived from different Ehrlichia 
spp., additional immunologic, molecular, or culture-based studies will be 
required to confirm E. chaffeensis infections of raccoons in the 
southeastern United States . 
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AB Current antibody testing for human granulocytic ehrlichiosis 

relies predominantly on indirect fluorescent -antibody assays and 
immunoblot analysis. Shortcomings of these techniques include high cost 
and variability of test results associated with the use of different 
strains of antigens derived from either horses or cultured HL-60 cells. We 
used recombinant protein HGE-44, expressed and purified as a 
maltose-binding protein (MBP) fusion peptide, as an antigen in a 
polyvalent enzyme-linked immunosorbent assay (ELISA) . Fifty-five normal 
serum samples from healthy humans served as a reference to establish 
cutoff levels. Thirty-three of 38 HGE patient serum samples (87%), 
previously confirmed by positive whole-cell immunoblotting, reacted 
positively in the recombinant ELISA. In specificity analyses, serum 
samples from patients with Lyme disease, syphilis, rheumatoid arthritis, 
and human monocytic ehrlichiosis (HME) did not react with HGE-4 4-MBP 
antigen, except for one sample (specificity, 98%) . We conclude that 
recombinant HGE-44 antigen is a suitable antigen in an ELISA for the 
laboratory diagnosis and epidemiological study of HGE. 
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AB Background Human ehrlichiosis is a recently recognized tick-borne 
infection. Four species infect humans: Ehrlichia 
chaff eensis, E. sennetsu, E. canis, and the agent of human 
granulocytic ehrlichiosis. Methods We tested peripheral-blood leukocytes 
from 413 patients with possible ehrlichiosis by broad-range and 
species-specific polymerase-chain-reaction (PCR) assays for 
ehrlichia. The species present were identified by species-specific 
PCR assays and nucleotide sequencing of the gene encoding 




ehrlichia 16S ribosomal RNA. Western blot analysis was used to 
study serologic responses. Results In four patients, ehrlichia 
DNA was detected in leukocytes by a broad-range PGR assay, but not by 
assays specific for E. chaff eensis or the agent of human 

granulocytic ehrlichiosis. The nucleotide sequences of these PGR products 
matched that of E. ewingii, an agent previously reported as a cause of 
granulocytic ehrlichiosis in dogs. These four patients, all from Missouri, 
presented betweenMay and August 1996, 1997, or 1998 with fever, headache, 
and thrombocytopenia, with or without leukopenia. All had been exposed to 
ticks, and three were receiving immunosuppressive therapy. Serum samples 
obtained from three of these patients during convalescence contained 
antibodies that reacted with E. chaff eensis and E. canis 
antigens in a pattern different from that of humans with E. 
chaffeensis infection but similar to that of a dog experimentally 
infected with E. ewingii. Morulae were identified in neutrophils from two 
patients. All four patients were successfully treated with doxycycline. 
Gonclusions These findings provide evidence of E. ewingii infection in 
humans. The associated disease may be clinically indistinguishable from 
infection caused by E. chaffeensis or the agent of human 
granulocytic ehrlichiosis. 
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AB A PGR assay of 4 3 acute-phase serum samples was evaluated as a method for 
early detection of human granulocytic ehrlichiosis (HGE) and 
determination of etiology when serologic testing is inconclusive. 
Sequence-confirmed products of the HGE agent were amplified from three 
individuals residing or having exposure history in Minnesota or Wisconsin, 
and similarly confirmed products from Ehrlichia 

chaffeensis were amplified from three individuals from Florida or 
Maryland. Etiology, as determined by PGR and serology, was the same 
whenever there was a fourfold difference between the maximum titers of 
antibodies to both antigens, indicating that presumptive 

determination of etiology may be based on fourfold differences in titers. 
PGR testing determined that E. chaffeensis was the etiologic 
agent for one individual who had similar titers of antibodies to 
both agents. PGR assay of acute-phase serum in the absence of whole blood 
specimens may be a useful method for early detection of human 
ehrlichiosis and determination of etiology when serologic testing is 
inconclusive . 
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AB Indirect fluorescent-antibody (IFA) staining methods with 

Ehrlichia equi (MRK or BDS strains) and Western blot analyses 
containing a human granulocytic ehrlichiosis (HGE) agent (NCH-l strain) 
were used to confirm probable human cases of infection in Connecticut 
during 1995 and 1996. Also included were other tests for Ehrlichia 
chaffeensis, the agent of human monocytic ehrlichiosis (HME) , 
Babesia microti, and Borrelia burgdorferi. Thirty-three (8.8%) of 375 
patients who had fever accompanied by marked leukopenia or 
thrombocytopenia were serologically confirmed as having HGE. Western blot 
analyses of a subset of positive sera confirmed the results of the IFA 
staining methods for 15 (78.9%) of 19 seropositive specimens obtained from 
different persons. There was frequent detection of 

antibodies to a 44-kDa protein of the HGE agent. Serologic testing 
also revealed possible cases of Lyme borreliosis (n=142), babesiosis 
(n=41), and HME (n-21). Forty-seven (26.1%) of 180 patients had 
antibodies to two or more tick-borne agents. Therefore, when one 
of these diseases is clinically suspected or diagnosed, clinicians should 
consider the possibility of other current or past tick-borne infections. 
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AB The aims of the present study were (a) to determine the presence of Ixodes 
ricinus in three different areas of the National Park of Abruzzo; (b) to 
search for the presence of Borrelia burgdorferi in the collected sample of 
Ixodes; (c) to determine the seroprevalence of B. burgdorferi 
antibodies and E. chaff eensis antibodies in 

inhabitants of the park and in park workers. The presence of B. 
burgdorferi in Ixodes was checked by PCR. For the detection of 
antibodies to B. burgdorferi all sera were assayed by ELISA as 
screening test and by Western blot as confirmatory test. For the 
detection of antibodies to E. chaff eensis all 
sera were assayed by IFA. Antibodies to B. burgdorferi were 
present in 9.1% of the park workers, 4.5% were confirmed positive by the 
IgG Western blot test. None of the inhabitants of the park was positive. 
Antibodies against E. chaff eensis were found in 4.5% of 
the park workers and 8% of the inhabitants of the park. The results 
obtained in the collecting of the ticks seem to show that the presence of 
I. ricinus in the park territory is rather discontinuous and small in 
number, therefore it is not epidemiologically significant for the 
transmission of B. burgdorferi sensu lato. Serological study for 
Ehrlichia revealed a high frequency of E. chaff eensis 
antibodies in the park inhabitants and a lower prevalence in the 
park workers. 
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AB Serological testing at the New York State Department of Health for human 
granulocytic ehrlichiosis in the residents of Westchester County, N.Y., 
was performed with specimens from 176 patients by the indirect 
fluorescent-antibody (IFA) technique with Ehrlichia 

equi MRK-infected neutrophils. To understand whether human monocytotropic 
ehrlichiosis also occurs in this northeastern geographic region, specimens 
were also tested for antibodies to Ehrlichia 

chaffeensis Arkansas. Screening tests and immunoblots for Lyme 

disease {Borrelia burgdorferi infection) were also performed. Thirty-two 

patients had antibodies only to E. equi and 21 patients had 

antibodies to both E. equi and E. chaffeensis whereas 12 

patients had only E. chaffeensis antibodies by the IFA 

technique. The remaining patients did not have antibodies to 

either ehrlichia. Eighteen serum samples from 13 of these 

patients were coded and sent to the Ehrlichia Research 

Laboratory (Baltimore, Md.) for repeat analysis by the IFA test and for E. 
equi and E. chaffeensis immunoblots. Immunoblot analysis for E. 
equi in samples with positive IFA test results confirmed the results for 
eight of the nine specimens. Immunoblot analyses for E. 
chaffeensis were negative for all 18 serum samples. 
Borrelia-reactive antibodies were found in sera both from 
patients with granulocytic ehrlichiosis and from patients with 
monocytotropic ehrlichiosis from New York State. Our results suggest that 
E. equi antigen is an appropriate substrate for identifying human 
granulocytic ehrlichiosis. E. chaffeensis antigen lacks 
appropriate sensitivity to serve as a surrogate substrate for the 
detection of human granulocytic ehrlichiosis and should be used 
solely for the diagnosis of human monocytotropic ehrlichiosis. Heat shock 
proteins may, in some cases, cause cross-reactivity between B. burgdorferi 
and ehrlichiae. 
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AB A partial 16S rRNA gene was amplified in Ehrlichia 

canis-inf ected cells by nested PCR. The assay was specific and did not 

amplify the closely related Ehrlichia chaffeensis. 



Ehrlichia muris, Neorickettsia helminthoeca, and SF agent 16S rRNA 
genes. The assay was as sensitive as Southern hybridization, detecting as 
little as 0.2 pg of E. canis DNA. By this method, all blood samples from 
four dogs experimentally infected with E. canis were positive as early as 
day 4 postinoculation, which was before or at the time of seroconversion. 
One hundred five blood samples from dogs from Arizona and Texas (areas of 
E. canis endemicity) and 30 blood samples from dogs from Ohio (area of E. 
canis nonendemicity ) were examined by nested PGR and immunof luorescent- 
antibody (IFA) test. Approximately 84% of dogs from Arizona and 
Texas had been treated with doxycycline before submission of blood 
specimens. Among Arizona and Texas specimens, 4 6 samples were PGR positive 
(44%) and 80 were IFA positive (76%) . Forty-three of 80 IFA-positive 
samples (54%) were PGR positive, and 22 of 25 IFA-negative samples (88%) 
were negative in the nested PGR. None of the Ohio specimens were IFA 
positive, but 5 specimens were PGR positive (17%). Our results indicate 
that the nested PGR is highly sensitive and specific for detection 
of E, canis and may be more useful in assessing the clearance of the 
organisms after antibiotic therapy than IFA, especially in areas in which 
E. canis is endemic. 
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AB In order to evaluate the relative sensitivity of the detection 
of antibodies against various antigenic proteins of 
Ehrlichia chaffeensis for the diagnosis of the emerging 
infectious disease human monocytotropic ehrlichiosis, Western 
immunoblotting was performed with 27 serum samples from convalescent 
patients with antibodies, as demonstrated by indirect 
immunofluorescence assay. Among 22 patients with antibodies 
reactive with the 120-kDa protein, 15 showed reactivity with the 29/28-kDa 
protein (s) and the proteins in the 44- to 88-kDa range. Two of the serum 
samples with this pattern reacted with the 29/28-k:Da protein (s) of only 
the 91HE17 strain, and one sample reacted with only that of the Arkansas 
strain, indicating that the antibodies were stimulated by 
strain-specific epitopes. Overall, antibodies to the 29/28-kDa 
protein (s) were detected in only 16 patients' sera, suggesting that this 
protein is less sensitive than the 120-kDa protein. Two of 12 serum 
samples from healthy blood donors had antibodies reactive with 
the 120-kDa protein; one of these samples reacted also with the 29/28-kDa 
protein (s) of Ehrlichia canis, suggesting that unrecognized 
ehrlichial infection might have occurred, including human infection with 
E. canis. A high correlation between reactivity with the 120-kDa protein 
by Western immunoblotting and the recombinant 120-kDa protein by dot blot 
supports the potential usefulness of this recombinant antigen in 
diagnostic serology. 
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AB The role of white-tailed deer (Odocoileus virginianus) in the epidemiology 
of Ehrlichia chaffeensis and the agent of human 

granulocytic ehrlichiosis (HGE) is not fully understood, and diagnostic 

procedures may be complicated by the recent detection of 16S 

rDNA sequence from an Ehrlichia sp.-like organism in wild deer. 

A specific forward primer (DGA) and an Ehrlichia spp. reverse 

primer (GAIUR) were constructed to amplify this new, distinct 

Ehrlichia sp.-like 16S rDNA. The DGA primer, a forward primer 

specific for E. chaffeensis (DCH) , and a forward primer specific 

for the E. phagocytophila genogroup (GE9f) were each used with GAIUR in 

nested polymerase chain reactions to amplify 16S rDNA sequences from 

control samples containing the deer Ehrlichia sp.-like organism, 

E. chaffeensis, or the HGE agent. Primer pairs DGA/GAIUR and 

DCH/GAIUR specifically amplified 16S rDNA sequences from the corresponding 

target organism, whereas GE9f /GAIUR amplified 16S rDNA sequence from both 

the HGE agent and the deer Ehrlichia sp.-like organism. With a 

nested PCR using DGA/GAIUR and DCH/GAIUR on DNA extracted from white blood 

cells from 62 deer from 10 populations in four U.S. states, we observed a 

high prevalence (65%) of 16S rDNA sequences of the deer Ehrlichia 

sp.-like organism, and a low prevalence (5%) of the E. chaffeensis 

sequence. In this field survey, E. chaff eensis-reactive 

antibodies detected by indirect fluorescence assays were 

associated (P < 0.001) with PCR evidence of the deer Ehrlichia 

sp.-like organism, but not E. chaffeensis. Infestations of 

Amblyomma americanum also were associated (P < 0,001) with PCR evidence of 
the deer Ehrlichia sp.-like organism. The potential for 

serologic cross-reactions and non-specific PCR products arising from the 
deer Ehrlichia sp.-like organism should be considered when 
evaluating the role of deer and their ticks in the epidemiology of 
ehrlichial pathogens of humans. 
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AB DNA encoding two repeat units of the 120-kDa protein of Ehrlichia 
chaffeensis was cloned into the expression vector pGEX and 
expressed in Escherichia coli. The sensitivity and specificity of a dot 
blot assay for detection of human antibodies with the 
recombinant protein were 86 and 100%, respectively, compared with an 
indirect immunofluorescence assay. 
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AB Ixodid ticks were collected from Connecticut, Massachusetts, Missouri, 

Pennsylvania, Rhode Island, and British Columbia (Canada) during 1991 to 
1994 to determine the prevalence of infection with hemocytic (blood cell), 
rickettsia-like organisms. Hemolymph obtained from these ticks was 
analyzed by direct and indirect fluorescent antibody (FA) 
staining methods with dog, horse, or human sera containing 
antibodies to Ehrlichia canis. Ehrlichia equi, 

or Rickettsia rickettsii. Of the 693 nymphal and adult Amblyomma 
americanum, Dermacentor variabilis, Ixodes scapularis, and Ixodes 
pacificus ticks tested with dog anti-E. canis antiserum, 209 (32.5%) 
contained hemocytic bacteria. The prevalence of infected ticks varied 
greatly with species and locale. In parallel tests of duplicate hemolymph 
preparations from adult I. scapularis ticks, the hemocytic organisms 
reacted positively with E. canis and/or E. equi antisera, including sera 
from persons who had granulocytic ehrlichiosis. In separate PGR analyses, 
DNA of the agent of human granulocytic ehrlichiosis was detected in 59 
(50.0%) of 118 adult and in 1 of 2 nymphal I. scapularis ticks tested from 
Connecticut. There was no evidence of Ehrlichia 

chaff eensis DNA in these ticks. In indirect FA tests of hemolymph 
for spotted fever group rickettsiae, the overall prevalence of infection 
was less than 4%. Specificity tests of antigens and antisera used in these 
studies revealed no cross-reactivity between E. canis and E. equi or 
between any of the ehrlichial reagents and those of R. rickettsii. The 
geographic distribution of hemocytic microorganisms with shared antigens 
to Ehrlichia species or spotted fever group rickettsiae is 
widespread. 
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AB Objective: To characterize the clinical presentation and course, 

laboratory findings, and treatment outcome of 12 patients with human 
granulocytic ehrlichiosis. Setting: The 12 patients were male, ranged in 
age from 29 to 91 years, and contracted their illness in Wisconsin or 
Minnesota. Methods: Cases were recognized by the presence of 
intracytoplasmic inclusions (morulae) in peripheral neutrophils of 
patients presenting with temperature of 38.5 degree C or higher, chills, 
severe headache, and myalgias. All patients had a complete blood cell 




count and blood chemistry profile. Blood smears were examined by light 
microscopy. All available paired serum samples were analyzed for presence 
of indirect fluorescent antibodies against Ehrlichia 
chaff eensiS/ Ehrlichia phagocytophila, and 

Ehrlichia equi . Blood samples from 12 patients were subjected to 

polymerase chain reaction analysis using primers specific for the E. 

phagocytophilal/E . equi group, primers that include the agent identified 

in our patients, as well as E. chaff eensis . Results: Varying 

combinations of leukopenia, anemia, and thrombocytopenia were found in all 

but one patient. All 12 patients demonstrated morulae in the cytoplasm of 

neutrophils, but not in mononuclear white blood cells. Serum assays failed 

to detect antibodies against E. chaff eensis, but eight 

of 10 patients and seven of 10 patients tested had antibody 

titers of 1:80 or more for E. phagocytophila and E. equi, respectively. 

Polymerase chain reaction products obtained with primers for E. 

phagocytophila, E. equi, and the granulocytotropic Ehrlichia 

revealed that seven patients were infected with the same agent. The 

results of serological assays or polymerase chain reaction strongly, 

suggest that all 12 patients were infected by E. phagocytophila, E. equi, 

or a closely related Ehrlichia species. Two of the 12 patients 

died. The other 10 patients improved rapidly with oral doxycycline 

treatment Conclusions: We believe that all 12 patients have been infected 

with a granulocytic Ehrlichia species, reflecting a recently 

described new disease entity. The infective organism appears to be closely 

related to E. phagocytophila and E equi. The geographic domain of human 

granulocytic ehrlichiosis is currently unknown. This novel granulocytic 

Ehrlichia species is capable of causing fatal infections in 

humans. Early detection and treatment with tetracycline drugs 

appear to offer the best chance for complete recovery. 
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AB A mouse monoclonal antibody (MAb 1A9) was produced and used in 
detection of Ehrlichia chaffeensis in human 

tissues including kidney, liver, and lung by using an indirect 
immunohistologic stain. MAb 1A9 was specific to E. chaffeensis 
and did not react with other bacteria, including Ehrlichia 
canis, which is the organism most closely related to E. 
chaffeensis. It reacted with an epitope present in two surface 
proteins of E. chaffeensis with molecular masses of 29 and 27 
kDa. E. chaffeensis was easily detected in human tissue by 
immunohistology with MAb 1A9. This study demonstrates that our MAb can 
provide a specific and simple method for detection of E. 
chaffeensis in clinical specimens for establishing an etiologic 
diagnosis of human ehrlichiosis; it may also provide a tool for the 
investigation of immunopathologic characteristics in infected patients. 
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AB The major antigenic protein 2 (MAP2) of Ehrlichia canis 

was cloned and expressed. The recombinant protein was characterized and 
tested in an enzyme-linked immunosorbent assay (ELISA) format for 
potential application in the serodiagnosis of canine monocytic 
ehrlichiosis. The recombinant protein, which contained a C-terminal 
polyhistidine tag, had a molecular mass of approximately 26 kDa . The 
antigen was clearly identified by Western immunoblotting using 
antihistidine antibody and immune serum from an experimentally 
infected dog. The recombinant MAP2 (rMAP2) was tested in an ELISA format 
using 141 serum samples from E. canis immunof iuorescent 
antibody ( IFA) -positive and IFA-negative dogs. Fifty-five of the 
serum samples were from dogs experimentally or naturally infected with E. 
canis and were previously demonstrated to contain 
antibodies reactive with E. canis by indirect 

immunofluorescence assays. The remaining 8 6 samples, 33 of which were from 
dogs infected with microorganisms other than E. canis, were 
seronegative. All of the samples from experimentally infected animals and 
36 of the 37 samples from naturally infected animals were found to contain 
antibodies against rMAP2 of E. canis in the ELISA. Only 

3 of 53 IFA-negative samples tested positive on the rMAP2 ELISA. There was 
100% agreement among IFA-positive samples from experimentally infected 
animals, 97.3% agreement among IFA-positive samples from naturally 
infected animals, and 94.3% agreement among IFA-negative samples, 
resulting in a 97.2% overall agreement between the two assays. These data 
suggest that rMAP2 of E. canis could be used as a recombinant 
test antigen for the serodiagnosis of canine monocytic ehrlichiosis. 
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AB The major antigenic protein 2 (MAP2) of Ehrlichia canis 

was cloned and expressed. The recombinant protein was characterized and 
tested in an enzyme-linked immunosorbent assay (ELISA) format for 
potential application in the serodiagnosis of canine monocytic 
ehrlichiosis. The recombinant protein, which contained a C-terminal 
polyhistidine tag, had a molecular mass of approximately 26 kDa. The 
antigen was clearly identified by Western immunoblotting using 
antihistidine antibody and immune serum from an experimentally 
infected dog. The recombinant MAP2 (rMAP2) was tested in an ELISA format 
using 141 serum samples from E. canis immunof Iuorescent 
antibody ( IFA) -positive and IFA-negative dogs. Fifty-five of the 
serum samples were from dogs experimentally or naturally infected with E. 
canis and were previously demonstrated to contain 
antibodies reactive with E. canis by indirect 

immunofluorescence assays. The remaining 86 samples, 33 of which were from 
dogs infected with microorganisms other than E. canis, were 
seronegative. All of the samples from experimentally infected animals and 



36 of the 37 samples from naturally infected animals were found to contain 
antibodies against rMAP2 of E. canis in the ELISA. Only 

3 of 53 IFA-negative samples tested positive on the rMAP2 ELISA. There was 
100% agreement among IFA-positive samples from experimentally infected 
animals, 97.3% agreement among IFA-positive samples from naturally 
infected animals, and 94.3% agreement among IFA-negative samples, 
resulting in a 97,2% overall agreement between the two assays. These data 
suggest that rMAP2 of E. canis could be used as a recombinant 
test antigen for the serodiagnosis of canine monocytic ehrlichiosis. 

AN 2001:411566 BIOSIS 

DN PREV200 1004 11566 
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: A potential diagnostic tool. 
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AB Ehrlichia canis causes a potentially fatal rickettsial 

disease of dogs that requires rapid and accurate diagnosis in order to 
initiate appropriate therapy leading to a favorable prognosis. We recently 
reported the cloning of two immunoreactive E, canis proteins, 
P28 and P140, that were applicable for serodiagnosis of the disease. In 
the present study we cloned a new immunoreactive E. canis 

surface protein gene of 1,170 bp, which encodes a protein with a predicted 
molecular mass of 42.6 kDa (P43). The P43 gene was not detected in E. 
chaffeensis DNA by Southern blot, and antisera against recombinant P43 
(rP43) did not react with E. chaffeensis as detected by indirect 
fluorescent antibody (IFA) assay. Forty-two dogs exhibiting 
signs and/or hematologic abnormalities associated with canine ehrlichiosis 
were tested by IFA assay and by recombinant Western immunoblot. Among the 
22 samples that were IFA positive for E. canis, 100% reacted 
with rP43, 96% reacted with rP28, and 96% reacted with rP140. The 
specificity of the recombinant proteins compared to the IFAs was 96% for 
rP28, 88% for P43 and 63% for P140. The results of this study demonstrate 
that the rP43 and rP28 are sensitive and reliable serodiagnostic antigens 
for E. canis infections. 
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AB Immunoglobulin (Ig) G subclasses were measured in dogs naturally and 
experimentally infected with Ehrlichia canis using 

enzyme-linked immunosorbant assay (ELISA) . In this study, a higher IgG2 



subclass response was noticed to natural and experimental E. canis 
infection in dogs. Anti-E. canis-IgG2 optic density (OD) values 
were found to be significantly higher than anti-E. canis-IgGl 
during the different phases of the disease, and no differences in the IgG 
subclass responses to E. canis infection were found between 
symptomatic and asymptomatic dogs. Doxycycline treatment, which eliminated 
the rickettsia in three of four persistently infected dogs, had no 
noticeable influence on the E. canis-IgG subclass OD values 
during the treatment period. In order to facilitate the study, an ELISA 
for the detection of anti-E. canis IgG was developed 
and was shown to be sensitive and specific for E. canis-IgG, and 
in a significant correlation with the indirect immunofluorescence 
antibody test. 
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AB Dogs are susceptible to a number of ehrlichial diseases. Among them, 
canine monocytic ehrlichiosis is an important and potentially fatal 
disease of dogs caused by the rickettsia Ehrlichia canis 
. Diagnosis of the disease relies heavily on the detection of 
antibodies and is usually carried out using the indirect 
immunof luoresence antibody (IFA) test. The IFA test may be 

confounded by cross-reactivities between a number of the canine ehrlichial 
pathogens. This article presents a review of the ehrlichial diseases 
affecting dogs with reference to their immune responses, host 
specificities, cross-reactivites and diagnosis. Diagnostic means such as 
Western immunblot, dot-blot and PGR are discussed. The use of the IFA test 
as a diagnostic means for E. canis is presented along with its 
potential pitfalls. The review emphasizes that the disease process, 
cross-reactivites with other ehrlichial species, multiple tick-borne 
infections and persistent IFA antibody titers post-treatment, 
should all be considered when interpreting E. canis serological 
results . 
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AB In order to determine the role of coyotes in the epidemiology of 

granulocytic and monocytic ehrlichial agents in California (USA) , we 

tested 14 9 serum samples for antibodies against 

Ehrlichia equi, E. risticii, and E. canis, using an 

indirect immunof luorescent antibody test. Polymerase chain 

reaction (PGR) assay was used to survey for the presence of members of the 

E. phagocytophila genogroup, E. risticii and E. canis in blood 

samples of 95 coyotes. Sixty-eight (46%) samples were seropositive for E. 

equi, two (1%) for E. risticii and none of the samples had 

antibodies reactive to E. canis. Two and one coyote were 

positive for E. risticii and members of the E. phagocytophila genogroup by 
PGR assay, respectively. In contrast, the 95 samples were negative for E. 
canis by PGR. Ninety-five percent of the 68 E. equi seropositive 
coyotes and the one coyote PCB positive for members of the E. 
phagocytophila genogroup originated from a coastal area. However, the two 
E, risticii seropositive coyotes and the two coyotes PGR positive for E. 
risticii were from northern California. Sequence analysis of the three 
amplified PGR products revealed the agent to be similar in two coyotes to 
the sequences of E. risticii from horses originating from northern 
California and identical in one coyote to the agent of human granulocytic 
ehrlichiosis and E. equi from California. Thus, coyotes are exposed to 
granulocytic ehrlichiae and E. risticii and may play a role in the 



epidemiology of these ehrlichial agents in California. 
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AB Antibodies against the 24 kDa Rhipicephalus sanguineus (Rs24p) 

protein were detected by ELISA to evaluate the relationship between 

antibodies and tick infestation. The mean titer of 3 dogs that 

underwent 2 experimental infestations with adult ticks was transiently 

increased after the second infestation. There was a significant difference 

in mean titers between positive control dogs naturally infested with ticks 

and tick-naive dogs. These results suggested that anti-Rs24p 

antibodies detected by ELISA are a marker of tick exposure. There 

was no significant difference in mean titers between tick-naive dogs and 

seropositive dogs to Ehrlichia canis. Some dogs 

positive for E. canis antibodies showed, however, 

higher titers than most tick-naive dogs. R. sanguineus may be related to 

the E. canis infection in Japan. 
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AB Six dogs were infected with Ehrlichia canis by 

intravenous injection of heavily infected DHB2 cells. All dogs developed 

typical signs of canine monocytic ehrlichiosis. Using flow cytometric 

technology, platelet-bound IgG (PBIgG) were detected in 5 of the 6 dogs 

after experimental infection with E. canis over a period of 3-10 

days post infection (PI). The first detection of PBIgG was made 

as early as day 3 PI in 2 out of 6 dogs, and on day 5 PI in 1 dog. On day 

7 PI, PBIgG was detected in 2 dogs, and on day 10 PI in 3 out of 6 dogs. 

This is the first report documenting the presence of PBIgG following E. 

canis infection in dogs. This finding further supports the theory 

that the thrombocytopenia seen in canine monocytic ehrlichiosis has an 

immunological component and that exposure to an infectious agent, in this 

case the rickettsia E. canis, can trigger autoimmune mechanisms. 

Due to the heterogenous appearance of PBIgG among the infected dogs it was 

concluded that other non-immunological mechanisms are probably also 

involved in the pathogenesis of the thrombocytopenia seen in canine 
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monocytic ehrlichiosis. 
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AB Six dogs were infected with Ehrlichia canis by 

intravenous injection of heavily infected DH82 cells. All dogs developed 
typical signs of canine monocytic ehrlichiosis. Using flow cytometric 
technology, platelet-bound IgG (PBIgG) were detected in 5 of the 6 dogs 
after experimental infection with E. canis over a period of 3-10 
days post infection (PI). The first detection of PBIgG was made 
as early as day 3 PI in 2 out of 6 dogs, and on day 5 PI in 1 dog. On day 
7 PI, PBIgG was detected in 2 dogs, and on day 10 PI in 3 out of 6 dogs. 
This is the first report documenting the presence of PBIgG following E. 
canis infection in dogs. This finding further supports the theory 
that the thrombocytopenia seen in canine monocytic ehrlichiosis has an 
immunological component and that exposure to an infectious agent, in this 
case the rickettsia E. canis, can trigger autoimmune mechanisms. 
Due to the heterogenous appearance of PBIgG among the infected dogs it was 
concluded that other non-immunological mechanisms are probably also 
involved in the pathogenesis of the thrombocytopenia seen in canine 
monocytic ehrlichiosis. 
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AB Ehrlichia canis, E equi, and E risticii seroprevalence 

was determined by microimmunof luorescent antibody testing (IFA) 

in a sequential population of 1,845 sick dogs admitted during a 1-year 

period to the North Carolina State University Veterinary Teaching 

Hospital. A seroreactor was defined by a reciprocal IFA titer of gtoreqSO 

to E canis, E equi, or E risticii antigens. Of the 48 IFA 

seroreactors, 44 dogs were seroreactive to E canis, 21 to E 

equi, and 0 to E risticii. Seventeen dogs reacted to both E canis 

and E equi antigens. There was concordance of E canis IFA and 

western immunoblot (WI) test results for 36/44 dogs. Because of 

cross-reactivity of E canis sera with E equi antigens, WI was of 

less utility to confirm E equi exposure. After elimination of E 

canis seroreactors, there was concordance of 2/4 E equi IFA and WI 



test results. Based upon a retrospective review of medical records, 

ehrlichiosis was diagnosed in 10/48 (21%) IFA seroreactive dogs, 9 of 

which were confirmed positive by WI . Of the remaining 38 IFA seroreactors, 

29 also were confirmed by E canis or E equi WI . These results 

indicate that (1) ehrlichiosis was not diagnosed in the majority of 

serologically confirmed cases, (2) based upon E canis and E equi 

WI analysis, IFA testing was not specific (21 % false positive), (3) E 

canis sera cross-react with E equi antigens, and (4) serologic 

evidence of E risticii infection was lacking in the dog population 

studied. 
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AB Background Human ehrlichiosis is a recently recognized tick-borne 
infection. Four species infect humans: Ehrlichia chaffeensis, E. 
sennet su, E. canis, and the agent of human granulocytic 
ehrlichiosis. Methods We tested peripheral-blood leukocytes from 413 
patients with possible ehrlichiosis by broad-range and species-specific 
polymerase-chain-reaction (PCR) assays for ehrlichia. The 
species present were identified by species-specific PCR assays and 
nucleotide sequencing of the gene encoding ehrlichia 168 
ribosomal RNA. Western blot analysis was used to study serologic 
responses. Results In four patients, ehrlichia DNA was detected 
in leukocytes by a broad-range PCR assay, but not by assays specific for 
E. chaffeensis or the agent of human granulocytic ehrlichiosis. The 
nucleotide sequences of these PCR products matched that of E. ewingii, an 
agent previously reported as a cause of granulocytic ehrlichiosis in dogs. 
These four patients, all from Missouri, presented betweenMay - and August 
1996, 1997, or 1998 with fever, headache, and thrombocytopenia, with or 
without leukopenia. All had been exposed to ticks, and three were 
receiving immunosuppressive therapy. Serum samples obtained from three of 
these patients during convalescence contained antibodies that 
reacted with E. chaffeensis and E. canis antigens in a pattern 
different from that of humans with E. chaffeensis infection but similar to 
that of a dog experimentally infected with E. ewingii. Morulae were 
identified in neutrophils from two patients. All four patients were 
successfully treated with doxycycline. Conclusions These findings provide 
evidence of E. ewingii infection in humans. The associated disease may be 
clinically indistinguishable from infection caused by E. chaffeensis or 
the agent of human granulocytic ehrlichiosis. 
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AB In 1991, the experimental infection of a goat with pooled blood from goats 
that were positive for ant i -Ehrlichia canis, E. 

risticii, E. equi and E. phagocytophila antibodies was monitored 
(physical examination, cell blood count, microscopical examination of 
blood smears, serology) for 180 days. The infection produced a clinical 
condition characterized by intermittent fever, anaemia and leukopenia with 
neutropenia during the first 40 days. Recurrent leukocytosis with 
lymphocytosis was noticed afterwards. A permanent high-level 
thrombocytosis appeared after the 18th day. During the first week, 
cytoplasmic basophilic inclusion bodies were seen in smears of peripheral 
venous blood stained with May-Grunwald-Giemsa, first in mononuclear cells 
and then in neutrophils (in max 3% of circulating leukocytes) . 
Seroconversion occurred during the 2nd week and the highest 
antibody titre (IFAT) was registered vs E. equi (10,24 0) at the 
19th day, vs E. canis (320) at the 24th and vs E. risticii (80) 
at the 30th day. At the end of the observation period the infected goat 
was still positive for E. equi (titre 160) and E. canis (titre 
10) only. The preinoculation serum of the infected goat was reactive with 
E. phagocytophila antigen (serum was tested for IF antibodies to 
E. phagocytophila at 1:200 dilution only, because of the limited 
quantities of antigen available) , but the qualitative evaluation of 
fluorescence showed an increase from the 7th day, maximum intensity 
between the 14th and the 40th day and passed to negative from the 74th 
day. Although it was based on microscopy and serology only and not carried 
out in a SPF goat, the above experiment gave evidence of the existence of 
species of the E. phagocytophila genogroup in Italy for the first time. 
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AB Canine ehrlichiosis is rarely diagnosed in Poland as a consequence of a 
lack of diagnostic tests available to veterinarians who have little 
acquaintance with the problem. This review discusses current diagnostic 
procedures, which encompass hematological, microscopic and molecular 
genetic methods. The therapy of canine ehrlichiosis (infection with 
Ehrlichia canis and E. platys) requires prolonged 

antibiotic treatment, usually with tetracyclines of which doxycycline has 
proved the most effective. Ehrlichia occurs in the cytoplasm 
of leukocytes in the form of round, claret colored inclusion bodies with 
a mulberry shape. The role of ticks in transmission of ehrlichiosis is 
discussed. 
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detection of antibodies to RMSF, E. canis and 
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AB Canine hepatozoonosis is a disease caused by the tick-borne protozoan 
Hepatozoon canis. Five puppies were inoculated by ingestion of 
Rhipicephalus sanguineus ticks experimentally infected with H. 
canis, and all became infected with H. canis: 

gametocytes were detected in blood smears from four dogs and schizonts 

were observed in the spleen and bone marrow of the fifth. 

Antibodies reactive with H. canis gametocytes were 

detected by the indirect fluorescent antibody test (IFA) , with 

IgM detected initially in all dogs 16 to 39 days post infection (PI) and 

IgG 22 to 43 days PI. The presence of gametocytes was first observed 

within peripheral blood neutrophils in Giemsa-stained blood smears between 

days 28 and 43 PI. Gametocyte-reactive antibodies were detected 

before the appearance of blood gametocytes in three of the four 

parasitemic dogs and also in a dog with no observed parasitemia. The 

detection of serum antibodies prior to the 

detection of blood gametocytes, or without apparent parasitemia, 
suggests that antibodies reactive with gametocytes may be formed 
against earlier forms of the parasite developing in the parenchymal 
tissues. Sea of dogs experimentally infected with Babesia caniS/ 
Babesia gibsoni and Ehrlichia canis exhibited no 

reactivity when tested with H. canis antigen. Additionally, sera 
positive for H. canis were not reactive with antigens of 
Toxoplasma gondii, Neospora caninum, Leishmania donovani and E. 
canis. In conclusion, inoculation of dogs with ticks infected with 
H. canis results in production of antibodies reactive 
with peripheral blood gametocytes. Detection of IgG titres would 
be beneficial for the diagnosis of progressive infections with 
undetectable parasitemia, for seroprevalence studies, and as an adjunct to 
IgM titres in early infections. 
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AB Two cats living in Card (southern France) presented with lethargy, 

anorexia, weight loss, anemia, and gingivitis (one cat) were concurrently 
infected by Hepatozoon spp. and feline leukemia virus (FeLV) . 
Ant:ibodies against Ehrlichia canis were 

detected in serum of one cat. Hepatozoon spp. gametocytes found in 
neutrophils of these cats were morphologically different from Hepatozoon 
canis gametocytes, suggesting that the organisms might belong to 
different species. Detection of Hepatozoon spp. in cats should 
prompt the veterinarian to search for an underlying cause of 
immunodeficiency. 
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AB Human ehrlichiosis is a newly recognized rickettsial disease, first 
described in 1986 in the United States. The first European case of 
ehrlichiosis, diagnosed on a serological and clinical basis, was reported 
in Portugal in 1991. Furthermore, serological surveys recently conducted 
in Switzerland and the United Kingdom have shown the presence of 
antibodies to Ehrlichia phagocytophila in 5 to 7% of 
subjects bitten by ticks. Recently, a case of human granulocytic 
ehrlichiosis (HGE) infection was reported in Slovenia. The species 
involved in animal ehrlichiosis in Europe are E. canis, a 
monocytic ehrlichia, and granulocytic ehrlichiae of the E. 
phagocytophila genogroup. The vectors for ehrlichiae have been identified 
as Rhipicephalus sanguineus for E. canis and Ixodes ricinus for 
E. phagocytophila. Some work, based on PCR, on the detection of 
granulocytic ehrlichiae in Swedish ticks has been done, and indeed, a 16S 
rRNA gene sequence identical to that of the HGE agent has been found in 
one tick. However, on the whole, very little is known about the animal 
reservoir and the ecology of ehrlichiae throughout Europe. It has been 
supposed, on the basis of the coexistence of antibodies to 
tick-borne pathogens of ehrlichiosis and Lyme borreliosis (LB) in human 
sera, that the same ixodid ticks can be coinfected by Borrelia burgdorferi 
and Ehrlichia. Furthermore, the geographic distribution of HGE 
in the United States usually overlaps that of LB in those territories 
where the same ticks are present. In Italy Ehrlichia infections 
are present in dogs (E. canis) and horses, but neither human 
cases of clinically documented HGE nor any evidence of the organism in 
vector ticks has been reported. Since our investigations deal with the 
detection of B. burgdorferi in I. ricinus, in different areas of 
Italy, we looked for the presence of Ehrlichia in samples of 
ticks collected in an area of central Italy, where a certain prevalence of 
B. burgdorferi infection was detected. 
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AB In order to evaluate the relative sensitivity of the detection 
of antibodies against various antigenic proteins of 
Ehrlichia chaffeensis for the diagnosis of the emerging infectious 
disease human monocytotropic ehrlichiosis, Western immunoblotting was 
performed with 27 serum samples from convalescent patients with 
antibodies, as demonstrated by indirect immunofluorescence assay. 
Among 22 patients with antibodies reactive with the 120-kDa 
protein, 15 showed reactivity with the 29/28-kDa protein (s) and the 
proteins in the 44- to 88-kDa range. Two of the serum samples with this 
pattern reacted with the 29/28-kDa protein (s) of only the 91HE17 strain, 
and one sample reacted with only that of the Arkansas strain, indicating 
that the antibodies were stimulated by strain-specific epitopes. 
Overall, antibodies to the 29/28-kDa protein (s) were detected in 
only 16 patients' sera, suggesting that this protein is less sensitive 
than the 120-kDa protein. Two of 12 serum samples from healthy blood 
donors had antibodies reactive with the 120-kDa protein; one of 
these samples reacted also with the 29/28-kDa protein (s) of 
Ehrlichia canis, suggesting that unrecognized ehrlichial 
infection might have occurred, including human infection with E. 
canis. A high correlation between reactivity with the 120-kDa 
protein by Western immunoblotting and the recombinant 120-kDa protein by 
dot blot supports the potential usefulness of this recombinant antigen in 
diagnostic serology. 
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The detection of thrombocytopathy and light-chain proteinuria 



in a dog naturally infected with Ehrlichia canis is 

reported. A dog was presented with recurrent epistaxis unresponsive to 
topical adrenaline and p.o. prednisone or etamsylate. Examination 
revealed nonregenerative anemia, prolonged mucosal buccal bleeding time, 
monoclonal gammopathy and poor platelet aggregation responses to 
collagen, ristocetin and adrenaline. The dog was given a whole blood 
transfusion but severe epistaxis, serum hyperviscosity, a positive IFAT 
against E. canis and light-chain proteinuria were detected. 
Treatment with fluids and p.o. tetracycline, melphalan and prednisone 
lead to a full recovery. 
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AB The clinical features and serology of 14 dogs with granulocytic 

ehrlichiosis are reported. The dogs presented with fever and depression 
and laboratory analysis revealed thrombocytopenia and lymphopenia. 
Treatment with doxycycline for 10 to 28 days lead to complete recovery in 
12 cases while 2 were euthanized due to unrelated causes. The 
determination of E. canis titers using the IFAT was considered 
the most suitable diagnostic test. 
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AB Six beagles were experimentally infected with Ehrlichia 

canis. All dogs developed typical clinical signs of ehrlichiosis 
and sero-converted. Ehrlichial antigenemia in the plasma of the infected 
dogs was detected using a sandwich enzyme-linked immunosorbent assay 
(ELISA) . Ehrlichial antigen was present starting 15-20 days 
post-infection, after the development of clinical signs and 
antibody titre to Ehrlichia canis. The 

appearance of ehrlichial antigen in the plasma for a relatively short and 
variable period after the clinical and haematological signs, limits its 
potential as an early diagnostic prognosticator of canine ehrlichiosis 
(DBO) . 
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AB The pattern of appearance of serum antiplatelet antibodies 

during the acute phase of experimental canine ehrlichiosis { 

Ehrlichia canis) was investigated in six beagles and 

correlated with the development of thrombocytopenia. The earliest 

detection of serum antiplatelet antibodies was made on 

Day 7 post-inoculation in one dog, on Day 13 in three out of six dogs, and 
on Day 17 post-inoculation in the remaining two dogs. Thrombocytopenia 
developed in all infected dogs. The results of this study suggest that 
antiplatelet antibodies play a role in the destruction of 
platelets in the acute phase of the disease. It is proposed that E. 
canis infection in dogs alters the immune system resulting in the 
overproduction of natural antiplatelet antibodies. 
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AB Ixodid ticks were collected from Connecticut, Massachusetts, Missouri, 

Pennsylvania, Rhode Island, and British Columbia (Canada) during 1991 to 
1994 to determine the prevalence of infection with hemocytic (blood cell), 
rickettsia-like organisms. Hemolymph obtained from these ticks was 
analyzed by direct and indirect fluorescent antibody (FA) 
staining methods with dog, horse, or human sera containing 
antibodies to Ehrlichia canis. 

Ehrlichia equi, or Rickettsia rickettsii. Of the 693 nymphal and 

adult Amblyomma americanum, Dermacentor variabilis, Ixodes scapularis, and 

Ixodes pacificus ticks tested with dog anti-E. canis antiserum, 

209 (32.5%) contained hemocytic bacteria. The prevalence of infected ticks 

varied greatly with species and locale. In parallel tests of duplicate 

hemolymph preparations from adult I. scapularis ticks, the hemocytic 

organisms reacted positively with E. canis and/or E. equi 

antisera, including sera from persons who had granulocytic ehrlichiosis. 

In separate PCR analyses, DNA of the agent of human granulocytic 

ehrlichiosis was detected in 59 (50.0%) of 118 adult and in 1 of 2 nymphal 

I. scapularis ticks tested from Connecticut. There was no evidence of 

Ehrlichia chaff eensis DNA in these ticks. In indirect FA tests of 

hemolymph for spotted fever group rickettsiae, the overall prevalence of 

infection was less than 4%. Specificity tests of antigens and antisera 

used in these studies revealed no cross-reactivity between E. 

canis and E. equi or between any of the ehrlichial reagents and 

those of R. rickettsii. The geographic distribution of hemocytic 

microorganisms with shared antigens to Ehrlichia species or 

spotted fever group rickettsiae is widespread. 
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AB A seroepidemiological study of Ehrlichia canis was 

made in police dogs in Madrid (Spain) . Anti-Ehrlichia 
canis antibodies were detected by indirect fluorescent 
antibody test for the detection of IgG. The results 
obtained (three positive dogs out of a population of 131 animals) 
represents a seroprevalence of canine ehrlichiosis of 2.29%. This 
seroprevalence is one of the lowest described for this type of population. 
The seroprevalence obtained from hunting dogs kennelled in Madrid in 1993 
was 66.7% (24 positive out of a population of 36). Environmental 
conditions (temperature, humidity, rainfall, etc.) in both populations 
were very similar. We suggest that these conflicting results are due to 
the different prophylactic programmes used in these two populations. 
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AB The sensitivity and specificity of 2 antibody tests for 

diagnosis of idiopathic thrombocytopenic purpura (ITP) in dogs were 
investigated prospectively. An ELISA to detect antibodies bound 
to the surface of platelets from affected dogs (direct test) was performed 
in 34 dogs with a clinical diagnosis of ITP and in 21 dogs with 
thrombocytopenia attributable to other causes. An ELISA to detect 
platelet-bindable antibodies in serum from affected dogs 
(indirect test) was performed in 32 dogs with ITP and in 15 dogs with 
other causes of thrombocytopenia. The direct test was positive in 32 of 34 
dogs with ITP (sensitivity, 94%) and negative in 13 of 21 dogs with other 
causes of thrombocytopenia (specificity, 62%). Positive direct test 
results were obtained in 2 dogs with systemic lupus erythematosus, and in 
1 dog each with concurrent Ehrlichia canis and Babesia 
canis infections, dirof ilariasis, myelodysplasia, disseminated 
intravascular coagulation (of unknown cause) , and thrombocytopenia 
subsequent to administration of trimethoprim/sulf adiazine, as well as in 1 
dog with thrombocytopenia 14 days after a whole blood transfusion. The 
indirect test had positive results in 11 of 32 dogs with ITP (sensitivity, 
34%) and negative results in 12 of 15 dogs with other causes of 
thrombocytopenia (specificity, 80%) . Positive indirect test results were 
obtained in 1 dog each with systemic lupus erythematosus, concurrent E, 
canis and B. canis infections, and thrombocytopenia 
subsequent to administration of trimethoprim/sulfadiazine. 




Detection of platelet-bound antibodies was more 

sensitive than detection of serum-platelet bindable 

antibodies in confirming a diagnosis of ITP in dogs. Neither test 

was specific for ITP. Therefore, a negative test result for platelet-bound 

antibodies in dogs with thrombocytopenia is helpful in excluding 

ITP as a cause of thrombocytopenia; however, a positive test result is not 

specific for ITP, and other causes of immune-mediated thrombocytopenia 

must be excluded to establish a diagnosis of ITP. 
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AB The purpose of the study was to compare the sensitivity of PGR with those 
of cell culture reisolation of Ehrlichia canis, the 
indirect fluorescent antibody test (IFA), and Western 

immunoblotting (WI) in the early diagnosis of canine ehrlichiosis. Five 
German shepherd dogs were intravenously inoculated with 10(7) E. 
canis-inf ected DH82 cells. Blood was collected on alternate days 
during a 2-week postinoculation period. Mononuclear cell fractions were 
harvested and used for E. canis reisolation and DNA extraction 
for PGR. The plasma was used for assaying antibodies against E. 
canis. By PGR, the 16S rRNA gene of E. canis was 

detected in the mononuclear cell specimens collected as early as day 4 to 
10 postexposure (PE) . E. canis was reisolated from the blood 
starting on day 2 PE from all five dogs. The indirect fluorescent 
antibody test and Western immunoblotting could detect E. 
canis antibodies as early as 2 to 8 days PE. Cell 

culture reisolation proved to be the most sensitive and definitive for 
early diagnosis of ehrlichiosis, but it is not very convenient, since it 
takes a long time (14 to 34 days) to show up positive. The sensitivity of 
PGR is comparable to or slightly less than that of other established 
methods; however, the convenience, quickness, and direct nature of 
detecting E. canis DNA is expected to make PGR more useful for 
clinical diagnosis. 
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AB A mouse monoclonal antibody (MAb 1A9) was produced and used in 
detection of Ehrlichia chaffeensis in human tissues 

including kidney, liver, and lung by using an indirect immunohistologic 
stain. MT±> 1A9 was specific to E. chaffeensis and did not react with other 
bacteria, including Ehrlichia canis, which is the 

organism most closely related to E. chaffeensis. It reacted with an 
epitope present in two surface proteins of E. chaffeensis with molecular 
masses of 29 and 27 kDa. E. chaffeensis was easily detected in human 
tissue by immunohistology with MAb 1A9 . This study demonstrates that our 
MAb can provide a specific and simple method for detection of E. 
chaffeensis in clinical specimens for establishing an etiologic diagnosis 
of human ehrlichiosis; it may also provide a tool for the investigation of 
immunopathologic characteristics in infected patients. 
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AB The detection of Lyme disease in dogs using the IFAT is 

described. From 1984-1986, 1073 symptomatic dogs and 274 horses in the 
USA were tested. Infection rates rose from 63%-72% with titers of 64-4086 
being considered positive. 27/231 Dogs studied by IFAT showed high 
antibody levels to both lyme and Rocky Mountain Spotted Fever, 
suggesting co-infection. 10/36 Separate dogs with Ehrlichia 
canis infection also showed antibody to Lyme disease 

spirochetes. Subsequent studies showed a good correlation between an 




ELISA and IFAT and a Western blot analysis. Further studies are 
investigating IgM and IgG changes over the course of the disease to 
differentiate among primary or reactivated infection and reinfection. 
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AB E. sennetsu , the causative agent of human sennetsu rickettsiosis, was 

successfully propagated in primary canine blood monocyte cultures. The 

growth cycle of this organism appears to be similar to that of E. 

canis . The antigen derived from E. sennetsu cultures was used to 

develop an indirect fluorescent antibody test for 

detection and titration of serum antibodies to the 

organism. Using this test system, the authors found that five human serum 
samples obtained from patients clinically diagnosed as having sennetsu 
rickettsiosis were positive for anti-E. sennetsu antibodies. In 
addition, 29% of the serum samples obtained from 200 patients having a 
fever of unknown origin and residing in various regions of Malaysia were 
also serologically positive. All sera from apparently healthy individuals 
were negative in the test. The possibility of a higher prevelence of human 
sennetsu rickettsiosis in Southeast Asia and the potential usefulness of 
the canine model for studies of human sennetsu rickettsiosis are 
discussed. 
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^2AJ The device of claim 22, wherein the Ehrhchia infection is caused by Ehrlichia 
canis or Ehrlichia chaffeensis. 

25. An article of manufacture comprising packaging material and, contained within 
the packaging material, one or more polypeptides selected from the group consisting of 
the polypeptides shown in SEQ ID N0:1, SEQ ID N0:2, SEQ ID N0:3, SEQ ID N0:4, 
SEQ ID N0:5, SEQ ID N0:6, SEQ ID N0:7, and variants thereof. 

26. The article of manufacture of claim 25 wherein the packaging material comprises 
a label that indicates that the one or more polypeptides can be used for the identification 
of Ehrlichia infection in a mammal. 

27. The article of manufacture of claim 26, wherein the identification of an Ehrhchia 
infection is done using a method of detecting presence of antibodies to Ehrlichia 
comprising: 

(a) contacting one or more polypeptides selected from the group consisting of the 
polypeptides shown in SEQ ID N0:1, SEQ ID N0:2, SEQ ID N0:3, SEQ ID N0:4, SEQ 
ID N0:5, SEQ ED N0:6, SEQ ID N0:7, and variants thereof, with a test sample 
suspected of comprising antibodies to Ehrlichia, under conditions that allow 
polypeptide/antibody complexes to form; 

(b) detecting polypeptide/antibody complexes; 

wherein the detection of polypeptide/antibody complexes is an indication that an 
Ehrlichia infection is present. 

28. The article of manufacture of claim 26, wherein the Ehrlichia infection is caused 
by Ehrlichia canis or Ehrlichia chqffeensis. 

29. A method of diagnosing an Ehrlichia infection in a mammal comprising: 
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(a) obtaining a biological sample from a mammal suspected of having an 
Ehrlichia infection; 

(b) contacting one or more polypeptides selected from the group consisting of the 
polypeptides shown in SEQ ID N0:1, SEQ ID N0:2, SEQ ID N0:3, SEQ ID N0:4, SEQ 
ID N0:5, SEQ ID N0:6, SEQ ID N0:7, and variants thereof, with the biological sample 
under conditions that allow polypeptide/antibody complexes to form; 

(c) detecting polypeptide/antibody complexes; 

wherein the detection of polypeptide/antibody complexes is an indication that the 
mammal has an Ehrlichia infection. 

30. The method of c laim 29 further comprising contacting the complexes of step (b) 
with an indicator reagent comprising a signal generating compound that generates a 
measurable signal prior to the performance of step (c). 

3 1 . The method of claim 29, wherein the Ehrlichia infection is caused by Ehrlichia 
canis. 

32. The method of claim 29, wherein the Ehrlichia infection is caused by Ehrlichia 
chaffeensis, 

33 . The method of claim 29, wherein the mammal is a human or a dog. 

34. A monoclonal antibody that specifically binds to at least one epitope of an 
Ehrlichia canis or Ehrlichia chaffeensis polypeptide, said polypeptide selected from the 
group consisting of SEQ ID N0:1, SEQ ID N0:2, SEQ ID N0:3, SEQ ID N0:4, SEQ ID 
N0:5, SEQ ID N0:6, and SEQ ID N0:7. 
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